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in ■ ON THE FREQUENCY OF FIELD GALACTIC BE STARS 

o ■ 
o 

i Zorec, J.^ and Fremat, Y. 

CD , 

^0 , Abstract. Since Be stars belong to the high velocity tail of a single B 

star velocity distribution, the appearance of the Be phenomenon must be 
independent of the stellar mass. In the present paper we show that the 
shape of the distribution of the number fraction N(Be)/N(Be+B) against 
^ ' the spectral type can be explained in terms of the Balmer line emission 

' efficiency as a function of the effective temperature. 
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Qv^ . 1 Introduction 

o ; 

, Field Be stars near the Sun represent a sample of objects in different stages of the 
' main sequence evolutionary phase (MS). Several hypothesis have been put forward 
to explain the distribution of the frequency of Be stars against the spectral type. 
O i' As Be stars belong to the high velocity tail of a single B star velocity distribution 
Q \ (Zorec et al. 2005, Martayan et. al. 2005), there is no physical reason that the 
5^ ■ fraction of Be stars be mass-dependent as apparently it comes up from statistics. 
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In this contribution we show that the observed distribution of the frequency of 
Be stars is determined by the Balmer line emission efficiency as a function of the 
■ effective temperature. The probability of detecting a Be star can be written as: 

dN{Be,i) (X PBci^ifa(Tcff,r,z)</)(T)iV(reff)sin2dTdi (2.1) 

where Pbc is the probability that a B star becomes Be; Ena is the average in- 
tensity of the Ha emission produced by a circumstellar disc of opacity r in the 
center of the Ha line seen under an aspect angle z; 0(r) is the probability the disc 
had an opacity r; N{T^ff^ is the total number of stars having effective temperature 
Teff; sini is the probability of seeing the disc at an inclination i. The emission 
intensity factor is EHa{TcS,T,i) = SHa^{i){^ — e~^^), where SHa(Tcs) is the 
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photoionization-, thus, Tcff-doniinated Ha line source function; A(i) contains ge- 
ometrical parameters of the disc, which we assume be the same for all stars. The 
expected number of Be N{Be) is then given by N{Be) = /3F{Tes,To)N{B + Be), 
where N{B + Be) is the number of all stars in the studied mass or T^tf interval. 
Since we assume PBe{M) = constant, it comes up that /3 = constant which implies 
the number of expected Be stars in a given mass range is not mass-dependent. 

3 Results and Conclusions 



Figure la shows E{Tcs,t) against Toff and Tq. To represent N{M) wc used the 
total counts of B and Be stars per mass interval in the V = 7 magnitude limited 
volume around the Sun, so as to reflect closely the local IMF. Figure lb shows 
the histogram of the observed fractions of Be stars and the histogram predicted 
by (2.1) with Tq = 1. Distributions resemble each other closely and maxima at B2 
and from B7/8 are well accounted for. The maximum at B2 is due to the high 
Ha emission, while that at B7/8 is due to the increase of the IMF function. The 
slight excess of predicted Be stars in the cool extreme of the distribution can be 
due to stars that have not yet developed the Be phenomenon and to actual Be 
stars with too tiny or cool discs whose emission has remained unseen. There is 
enough fast rotating B stars, called Bn stars, which can fit the excess predicted in 
the low temperature side (Zorec 2004). 
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Fig. 1. (a): Emission intensity function in the Ha line as a function of T^s and To- (b) 
Observed and predicted number of Be stars 
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